SUMMARY
pepsin, and by exposure to pH below 3.0 or higher than 11.
An enterotoxin (ET) produced by Bacillus cereus was purified by ammonium sulfate precipitation 2. INTRODUCTION followed by chromatography on SP-Sephadex C-25, chromatofocusing, and gel filtration on SepSome extracellular proteins produced by Bacilhacryl S-300. Purified ET was electrophoretically homogeneous with a molecular mass of 45 000 and lus cereus are involved in food poisoning [1] [2] [3] . Because B. cereus culture filtrates have been shown with an isoelectric point of 5.5. It showed vascular permeability activity in rabbits, was lethal to mice, to cause fluid accumulation in rabbit ligated in. and caused fluid accumulation in mouse ligated testinal loop tests [4] similar to that produced by intestinal loops. It showed cytotoxicity to Vero enterotoxins (ETs) from Vibrio cholera [5, 6] , encells, but did not show any hemolytic or phosterotoxigenic Escherichia coli [7, 8] , and Clostridium pholipase C activities. These biological activities perfringens [9, 10] , the diarrhea caused by B. cereus is attributed to a diarrheagenic toxin (or ET) were found to be easily inactivated by heating at 56°C for 5 min, by digestion with trypsin and [4, [11] [12] [13] 33 ml/h. The pH of the eluate was measured B. cereus strain FM-1 was used for ET producimmediately to determine the pH gradient. ET in tion. For ET production, 1000 ml of 2-fold coneluted fractions was antigenically determined by centrated brain heart infusion (BHI) broth (Difco reversed passive latex agglutination (RPLA). The Laboratories, Detroit, MI, U.S.A.)was dialyzed at fractions containing ET were collected and con-4°C for 36 h against 2000 ml of distilled water, centrated by ultrafiltration. The concentrate was The outer solution containing substances with low fractionated by gel filtration on Sephacryl S-300 molecular weights was adjusted to pH 7.4 with 0.1 (1.5 × 84 cm) equilibrated with 75 mM phosphate N NaOH. Glucose was added to the solution to buffer, pH 7.2. The fractions were analyzed for ET 1%. The mixture (BHIG) was used for ET producby RPLA. The fractions containing ET composing tion. For toxin production, a fresh slant culture, the major peak ( Fig. 2 ) were collected and used incubated for 18 h at 32 ° C, was used to inoculate for testing for biological and immunological activ-1000 ml of medium in a 3-1 Sakaguchi flask. The ity. culture was incubated with shaking in a waterbath (100 rpm) for 6 h at 32°C. Bacterial cells were 3.3. Biologicalassays removed by centrifugation at 8000 rpm for 20 rain
The vascular permeability (VP) activity, mouse at 4 ° C. The supernatant fluid was used as the lethal toxicity (MLT), and mouse ligated intestinal starting material for purification of ET.
loop tests (MILT) were performed by the methods described previously [18] [19] [20] [21] . Hemolytic (HL) and 3.2. Purification of ET lecithinase (LC) activities were determined by the Solid ammonium sulfate was added to the culmethods of Johonson and Bonventre [19] and ture supernatant (6000 ml) to 56%. The precipitate Glatz and Goepfert [22] , respectively. Cytotoxic formed was collected by centrifugation at 8000 activity was determined by the use of Vero ceils rpm for 20 rain at 4°C and was dissolved in 300 according to the methods of Thompson et al. [15] . ml of distilled water. The suspension was extensively dialyzed against 5 mM Tris-citrate buffer, 3.4. Immunological methods pH 4.8. After dialysis, any insoluble substances Rabbit antiserum against purified ET was preformed during dialysis were removed by centrifupared by the methods described previously [17] . gation. The clear supernatant fluid was added to
Immunogel double diffusion was also carried out 100 ml of SP-Sephadex C-25 gel equilibrated with by the methods described previously [17] . For Tris-citrate buffer. The mixture was gently rotated RPLA, specific antibody against ET was isolated for 30 min at room temperature. The resin was by affinity chromatography on purified ET-couallowed to settle and the supernatant was depied CNBr-activated Sepharose 4B (Pharmacia canted. Unadsorbed substances were removed by Fine Chemicals, Uppsala, Sweden) according to washing with the Tris-citrate buffer and the adthe methods of Cuatrecasas [23] . RPLA was carsorbed proteins were eluted with 300 ml of 50 mM ried out according to the methods described previphosphate buffer, pH 7.2, containing 0.5 M NaC1.
ously [24] . The eluate was concentrated by ultrafiltration with Amicon PM-10 membrane (Amicon Co., MA,
Other methods USA). The concentrate (30 ml) was dialyzed
Determination of the protein content and elecagainst 25 mM imidazole-HC1 buffer, pH 7.4. trophoresis were performed by the methods deAfter dialysis, the sample was subjected to a chroscribed previously [25] [26] [27] .
RPLA titer , whereas hemolysin(s) was Protein recovery, enter•toxin activity analyzed eluted at pH 4.1-4.3. These are consistent with by RPLA, and hemolytic activity in each step of previous findings [15, 17, 19] that no hemolytic acpurification are summarized in Table 1 . ET in the tivity was found in the purified ET preparations. concentrate of culture supernatant fluids by am-
The fractions containing ET were collected and monium sulfate precipitation was found to adsorb concentrated by ultra.filtration. The concentrate to SP-Sephadex C-25 at pH 4.8. The adsorbed ET was further fractionated by gel filtration on Sephwas eluted with 50 mM phosphate buffer, pH 7.0, acryl S-300. Two protein peaks appeared as shown containing 0.5 M NaC1. The eluate was conin Fig. 2 . The ET was concentrated in the major centrated and subjected to a chromatofocusing peak, whereas only a small amount was present in column PBE 94. As shown in Fig. 1 , the ET was the smaller peak. The first peak was collected and (4) ripheral wells: Nos. 1, 3 and 5, purified ET (50 pg/ml); nos. 2, bovine albumin; (5) egg albumin; (6) carbonic anhydrase; (7) 4 and 6, crude ET (70-80 #g/ml). trypsin inhibitor. concentrated to use as purified ET. Apprgxi-
